Efferent projections of inspiratory neurons of the ventral respiratory group. A dual labeling study in the rat.
The efferent projections of the medullary respiratory neurons of the rat were studied using an anterograde tracer, Phaseolus vulgaris leucoagglutinin (PHA-L). In Nembutal-anesthetized rats, PHA-L was iontophoretically applied to (1) the area of inspiratory neurons of the ventral respiratory group (VRG) around the nucleus ambiguus, or (2) the area ventrolateral to the solitary tract. In addition, a fluorescence retrograde tracer, Fast blue (FB), was injected into the cervical phrenic nerve several days after the PHA-L injection. When PHA-L was injected into the area of predominantly inspiratory neurons of VRG, dense PHA-L-labeled axons were observed bilaterally in the spinal cord: the ipsilateral projections were noticeably denser than the contralateral ones. Fine axonal branches were distributed around a column of the phrenic motoneurons and boutons were observed on the somata of the FB-labeled motoneurons, suggesting monosynaptic connections between VRG inspiratory neurons and phrenic motoneurons. On the other hand, when PHA-L was injected into the area ventrolateral to the solitary tract, only a few descending axons to the spinal cord were seen bilaterally. No contacts between the PHA-L-labeled axons and the FB-labeled phrenic motoneurons were observed. The brainstem projections of the VRG were found bilaterally in the nuclei ambigui, Cajal's interstitial nuclei of the solitary nucleus, the solitary nuclei, the hypoglossal nuclei, the Kölliker-Fuse's nuclei, and the subcoeruleus areas.